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A VALVE FOR STERILE SAMPLING OF A LIQUID SAMPLE FROM 
A CONTAINER 

The ' present invention relates to a valve for 
5 sterile sampling of a liquid sample from a container, 
comprising a valve body with a valve chamber, a sam- 
ple inlet in the valve chamber surrounded by a first 
valve seat, a first valve plug for closing the sample 
inlet through abutment against the first valve seat, 

10 an outlet from the valve chamber, a cleaning inlet in 
the valve chamber for disinfection fluid, a second 
valve seat and a second valve plug. 

Valves of this type are among others used 
within the food industry for sampling samples of 

15 milk, juice, beer and the like, where there is a need 
for' a sterile sealing valve for sampling of the sam- 
ples. Such a sterile sealing is also advantageously 
used within for instance the pharmaceutical industry. 

WO 90/12972 discloses a sampling valve with 

20 only a single valve seat. The valve seat is arranged 
around an axially disposed sample inlet, which is 
closed by displacement of a valve spindle, such that 
a valve spindle of rubber or a similar ductile mate- 
rial abuts against the valve seat. Moreover, the 

2 5 valve comprises an outlet, which in the mounted con- 

dition of the valve extends into the bore from below, 
and a cleaning inlet extending into the bore from 
above. As a consequence of this, the valve is adapted 
to be mounted in such a way in a container that its 

3 0 axis is substantially horizontal, for which reason 

the mounting of the valve can only take place with a 
very small degree of freedom. The cleaning inlet is 
connected with a source of sterilisation fluid 
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through a sterilisation fluid valve. 

In respect of this known valve sampling of a 
. liquid sample typically- involves the ' following . steps : - 

5 1. Prior to cleaning/sterilisation and sampling 
the valve is in its closed condition, in which 
only the outlet and the cleaning inlet commu- 
nicate with one another. 

2. A sterilisation fluid is injected in the form 
10 of for instance vapour through the cleaning 

inlet . 

3 . The sterilisation fluid cleans the surfaces 
of the axial bore and the outlet, which have 
been in contact with a previously sampled liq- 

15 ■ uid sample, if any, following which the ster- 

ilisation fluid leaves the valve body through 
the outlet . 

4. The sample inlet is opened, whereby there is 
free communication between the sample inlet, 

2 0 the outlet and the cleaning inlet, and the 

contents of the container will, if the valve 
is correctly mounted, flow out of the outlet, 
following which it can be drawn in the form of 
a liquid sample. 

25 5. The valve is closed again, following which it 
is ready for the next sterilisation and sam- 
pling. 



At such a sampling it is quite common that an 
3 0 amount of container liquid flows into and at worst 
through the cleaning inlet. It is therefore necessary 
to arrange the sterilisation fluid valve for the 
source of the sterilisation fluid at a safe distance 



Patent provided by Sughrue Mon, PLLC ~ hfctp://www.sugh?iJ&xom 



WO 2005/040671 



PCT/DK2004/000743 



3 

from the cleaning inlet in order not to contaminate 
the sterilisation fluid valve seat. This makes the 
sampling difficult; just .'as an , undesirable cylinder 
clearance is created in the valve system, which in 
5 some cases is highly undesirable, as it results in 
considerable spillage . 

DK 174591 discloses a sampling valve with a double 
valve seat and valve plug corresponding to the valve 
mentioned in the introduction. In this publication a 

10 first valve plug establishes by displacement of a 
first, interior valve spindle an interior, annular 
sealing surface against a first valve seat, whereas a 
second valve plug by displacement of a second, exte- 
rior valve spindle establishes an exterior, annular 

15 sealing surface against a second valve seat radially 
relative to the first annular sealing surface. Thus, 
two valve seats have been established radially rela- 
tive to an axially disposed sample inlet. The purpose 
of establishing an additional valve seat is thus to 

2 0 improve the cleaning of the area, which in the closed 
condition of the valve is pinned between the sealing 
and the valve seat. This is done by a method substan- 
tially similar to the one disclosed in the above in- 
ternational application, but by alternating abutment 

2 5 of the two sealing membranes against the valve seats 

followed by a cleaning of the valve chamber. The 
valve according to this publication does not solve 
the aforementioned problems in respect of leakage of 
container liquid to the cleaning inlet. 

3 0 The object of the present invention is on this 

background to provide a valve, which in order to 
avoid the above drawbacks prevents container liquid 
from flowing into and/or through the cleaning inlet. 
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Another object of the invention is to provide a 
valve, which simplifies the sampling system and makes 

;■ it more efficient, and which provides greater, freedom 
of choice in respect of positioning the valve on the 

5 container. 

In view of this, the valve according to the inven- 
tion is characterized in that the outlet is posi- 
tioned between the two valve seats and that the sec- 
ond valve seat and the second valve plug are posi- 

10 tioned in such a manner that the second valve plug 
through abutment against the second valve seat cuts 
off the inflow of disinfection fluid in an area of 
the valve chamber at the outlet . 

In this manner contamination of the cleaning 

15 inlet, the tube to the source of. sterilisation fluid 
and/or the sterilisation fluid valve is completely 
avoided. This makes it possible to place the source 
of sterilisation fluid just after the cleaning inlet, 
as there is no risk of contaminating the sterilisa- 

20 tion fluid valve seat. On the other hand the source 
of sterilisation fluid may be placed at liberty as to 
height, where it has hitherto often been necessary to 
place the source above the sterilisation fluid inlet 
to prevent backflow to the sterilisation fluid line.. 

25 The sampling is therefore made easier, just as the 
described undesirable cylinder clearance in the sys- 
tem is avoided, and the spillage in the tube to the 
source of sterilisation fluid is prevented. As the 
inlet of sterilisation fluid takes place through a 

3 0 valve seat in the valve, the risk of airborne con- 
tamination of the sterilisation fluid inlet by dis- 
connection of a sterilisation fluid tube is further 
eliminated. 
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Another considerable advantage in respect of the 
valve according to the invention is that in this 
valve a ' sterilisation fluid valve has been inte- 
grated, which' simplifies the system, just as an ' ex- 
5 ternal sterilisation fluid valve can be avoided, 
which is economically advantageous. 

The valve according to the invention provides a 
complete freedom of choice in respect of the posi- 
tioning of the valve. It may for instance be posi- 
10 tioned at the bottom of a vessel, which in certain 
circumstances may be a considerable advantage. 

According to an embodiment of the invention the 
valve chamber is formed by means of an axial bore, at 
one end of which the sample inlet is placed coaxi- 
- 15 ally, the first valve plug is axially movable by dis- 
placement of a first valve spindle, which is coaxial 
to the bore, the second valve plug is annular and 
surrounds the first valve spindle, and the second 
valve plug defines through abutment against the sec- 

2 0 ond valve seat a cleaning chamber in the valve cham- 

ber. In this manner the disinfection fluid flows into 
the cleaning chamber, before it flows on in the valve 
chamber. The further flow in the valve chamber is 
thereby to a higher degree made axial and is directed 
25 directly towards the valve seat, the important clean- 
ing of this area of the valve, which is accessible 
with difficulty, being improved. It is thus obtained 
that microorganisms present in the interspace, which 
can only be accessed with difficulty, just outside 

3 0 the valve seat between the valve plug and the wall of 

the valve chamber, are removed more effectively than 
would otherwise have been possible. Hereby, the risk 
at the sampling of contamination of the sample to be 
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sampled from the container is reduced. 

According to another embodiment a second, hollow 
valve • spindle is provided,- said spindle- surrounding ' 
the first valve spindle, the first valve plug cuts 
5 off the sample inlet by displacement of the first 
valve spindle into abutment against the first valve 
seat, and the second valve plug cuts off the cleaning 
inlet by displacement of the second valve spindle 
into abutment against the second valve seat between 

10 the cleaning inlet and the outlet. In this manner a 
mutually independent, quick and easy opening and 
closing of the sample inlet and the cleaning inlet is 
obtained, the closing thereof being simultaneously 
safe and tight. 

15 According to another embodiment the exterior of 

the valve plugs consists of a single flexible member,, 
whereby a safe sealing between the spindle (s) and the 
valve chamber is obtained. The flexible member may 
advantageously comprise a bellows of a substantially 

2 0 not ductile material, whereby the life of the member 
is extended, just as the functionality and durability 
of the valve are improved. 

In a preferred embodiment the outlet extends away 
from one end of the valve body from a mouth in the 

2 5 valve chamber, said mouth bordering the second valve 

seat, in which the sample inlet is placed. 

The invention will be explained in detail in the 
following by means of examples of embodiments with 
reference to the accompanying drawings, in which 

3 0 Fig. 1 is a sectional view of an embodiment of a 

valve according to the invention in a first condi- 
tion, in which both the sample inlet and the cleaning 
inlet are closed, 
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Fig. 2 is a sectional view of the valve in Fig. 1 
in a second condition, in which the sample inlet is 
• closed, whereas the cleaning inlet is ..open/ 

Fig. 3 is a sectional view of the valve in Fig. 1 
5 in a third condition, in which the sample inlet is 
open, whereas the cleaning inlet is closed, and 

Fig. 4 is a sectional view of a preferred embodi- 
ment of a valve according to the invention. 

The embodiment shown in Figs 1 to 3 of the valve 
10 according to the invention comprises a valve body 1, 
in which a valve chamber is established in the form 
of an axial bore 2 . In the bore 2 a hollow exterior 
valve spindle 3 has been axially arranged, in which 
spindle an inner valve spindle 4 is coaxially ar- 
15 ranged. The valve, spindles 4, 3 are displaceable in- 
dependently ;from each other in the axial direction of 
the valve. At the end of the valve spindles 4, 3 a 
first valve plug 5a and a second valve plug 5b are 
established in the form of areas of a single rubber 
20 case 5. The valve plugs 5a, 5b may, however, also be 
made of any suitable type of ductile material or a 
suitable not ductile material like PTFE (Teflon) . In 
case of the latter the plugs may for instance com- 
prise a bellows, which at the closing of the inlets 
25 6, 9 may stretch like an accordion without stretching 
the material . 

In the valve body 1 a sample inlet 6 has been pro- 
vided coaxially with the valve, said inlet connecting 
the bore 2 with a container (not shown) . Surrounding 
3 0 the sample inlet 6 a first annular valve seat 7 has 
been arranged. By displacement of the interior valve 
spindle 4 the first valve body 5a in the form of an 
area of the rubber case 5 presses against the first 
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valve seat 7 in such a manner that the sample inlet 6 
is cut off. In its open condition the sample inlet 6 
communicates with the. bore 2, which in turn - communi- 
cates with' an outlet 8 provided axially relative to 
5 the valve axis and in the valve body. A cleaning 
inlet 9 is furthermore established in the valve body, 
said inlet being connected with a source of disinfec- 
tion fluid not shown. The cleaning inlet extends into 
a cleaning chamber 2a, which constitutes the exterior 

10 part of the bore 2 . The cleaning chamber 2a is delim- 
ited from the rest of the bore 2 by a second valve 
seat 10. The cleaning chamber 2a is in the present 
description described as a part of the bore 2 . The 
two bores/chambers may, however, also be viewed as 

•15 separate bores/chambers. 

. The cleaning inlet 9 is displaced in the axial di- 
rection away from the sample inlet 6 relative to the 
outlet 8, such that the outlet 8 is placed between 
the two valve seats 7, 10. By a mutually independent 

2 0 axial movement of the exterior valve spindle 3 and 

the interior valve spindle 4 the sample inlet 6 and 
the cleaning inlet 9 can thus be opened and closed 
independently from each other. It is also possible to 
open and close the valve plugs 5a, 5b in other ways 
..25 than by means of the valve spindles 3, 4 described. 
The second valve seat 10 may for instance be opened 
by application of a disinfection fluid pressure on 
the valve seat 10. 

Fig. 4 shows in greater detail a preferred embodi- 

3 0 ment of the invention. This embodiment generally com- 

prises the same components as does the more schemati- 
cally shown embodiment of Figs 1-3, and similar ref- 
erence numerals have therefore been used for corre- 
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sponding parts in Figs 1-3 and Fig. 4, respectively. 

In the embodiment in Fig. 4 the outlet 8 is de- 
signed in such a way that / by a vertical positioning 
of the valve, as shown in Fig. 4, the outlet 8 ex- 
5 tends downwards from a mouth 8a in the bore 2 . This 
mouth 8a borders on the second valve seat 10. The 
area 2b of the valve chamber or the bore 2 is there- 
fore self -draining through the outlet 8, and it is 
possible to place the valve at the bottom of a con- 

10 tainer to use it as a drain-off valve. When used like 
this, the valve is, however, preferably tilted for 
instance 5° to ensure that liquid does not remain on 
the otherwise horizontal, annular area immediately 
above the second valve seat 10. 

15 As a consequence of .the particular construction a 

valve according to the invention may be placed on the 
container with far more freedom of choice than up 
till now . 

Sampling of a liquid sample from the container 
2 0 with a valve according to the invention preferably 
takes place by means of the following steps. 



1. Prior to sampling the valve is in the con- 
dition shown in Fig. 1, in which both the 

25 sample inlet and the cleaning inlet 9 are 

closed. 

2 . Only the disinfection fluid inlet 9 is 
opened through lifting of the exterior 
valve spindle 3, see Fig. 2. Hereby, the 

3 0 second valve plug 5b is lifted out of en- 

gagement with the second valve seat 10, 
such that a connection between the cleaning 
chamber 2a and the rest of the bore 2 is 
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established . 

3. Disinfection fluid in the form of for in- 
stance vapour fills the cleaning- chamber 
2a, following which the fluid continues 
5 into the remaining bore 2, directly towards 

the first valve seat 7. 
4 . The disinfection fluid inlet is closed 
through lowering of the exterior valve 
spindle 3, such that the valve is once more 
10 in the condition shown in Fig. 1. 

5. Only the sample inlet 6 is opened through 
lifting of the interior valve spindle 4, 
see Fig. 3. Hereby, the first valve body 5a 
is lifted out of engagement with the first 

15. valve seat 7, such that container liquid 

. flows into the bore 2 and out of the outlet 
8, from where a liquid sample can be sam- 
pled. 

6. The sample inlet is closed, such that the 
2 0 valve once more is in the condition shown 

in Fig. 1, following which the valve is 
ready for the next cleaning and sampling. 



A more accurate sampling result is obtained by 
25 discarding the liquid sample sampled in step 5 and by 
repeating immediately hereafter the steps 1-6, the 
liquid sample taken for the second time in step 5 now 
being kept. Hereby, the area, which is pinned between 
the first valve plug 5a and the first valve seat 7, 
3 0 is rinsed before the final sample is sampled. In this 
area old container liquid from previous samplings may 
be present, and these remnants are removed by this 
method, such that the old remnants of liquid do not 
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contaminate the last sample taken. 

The invention is not limited to the embodiment de- 
scribed here. It -is for instance possible within the. 
scope of the patent claims to establish an inlet of 
5 disinfection fluid both through the cleaning chamber 
2a and an inlet directly into the bore 2 correspond- 
ing to what is known from the above WO 90/12972. 
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